Conformational and functional study of magainin 2 in model membrane environments using the new approach of systematic double-D-amino acid replacement.
Systematic double-D-amino acid replacement of adjacent amino acids has been used to study the secondary structure of the amphiphilic, antibiotic peptide magainin 2 amide (M2a) by circular dichroism spectroscopy. Bound to liposomes, the secondary structure of the peptide is characterized by a weak alpha-helix in the N-terminus and a stable alpha-helix between residues 9 and 21. The lack of conformational differences in the peptide when bound to vesicles of varying negative charge density indicates marked independence of the structure from electrostatic forces. The similarity of the helicity profiles observed for double D-isomers bound to vesicles and in the presence of sodium dodecyl sulfate micelles (SDS) clearly shows that SDS can mimic magainin-lipid interactions. In contrast, in 1:1 trifluoroethanol/buffer (v/v), the peptide exhibits a weak alpha-helix extended from the N- to the C-terminus. Dye release experiments from vesicles of phosphatidylglycerol showed that double-D-amino acid substitution only in the region of the stable helix results in a reduction of the membrane-permeabilizing ability. On vesicles with a reduced amount of acidic phospholipids, double-D-amino acid substitution in any position leads to a drastic reduction of peptide-induced membrane permeabilization. Whereas the activity of M2a on phosphatidylglycerol was found to be mainly electrostatically determined, hydrophobic interactions play a decisive role in the interaction with vesicles of reduced negative charge density. Fluorescence investigations of tryptophan-containing analogs of high and low helicity showed that differences in the location of the chromophores of the membrane-bound peptides do not exist.